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(57)Abstract: ■ 

PROBLEM TO BE SOLVED:~To obtain a good scattering plane and to obtain I 
a bright display body by forming fine irregularities on a reflection film in 
such a manner that the irregularities are finer than the roughness of the 
reflection film. 

SOLUTION: After the surface of a planer substrate 1 is cleaned with an org. 
substance, the substrate is exposed to plasma or UV+03 to completely 
remove org. substances and contamination on the surface. Then a resist is 
applied by spin coating on the surface of the planer substrate 1 , for 
example, to 1 to 1 0 Mm thickness, and baked, for example, at 1 00 to 200** 0 
to form an org. thin film layer 2. Then a reflection thin film layer 4 consisting 
of an Al thin film or Pt thin film is formed by sputtering or vapor deposition 
on all over the org. thin film layer 2. In this process, the planer substrate 1 
including the org. thin film layer 2 is heated to about 100 to 200** G so that 
the fine irregularities necessary for diffusion reflection are formed at one 
time. Then the reflection thin film layer 4 is patterned by etching to form a 
reflection electrode 3. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1. This document iias been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the liquid crystal display which possessed the reflector on the flat-surface substrate — the body and its function — 
the liquid crystal display characterized by having the thin film layer from which the aforementioned reflector and coefficient of 
thermal expansion differ between the aforementioned flat-surface substrate and the aforementioned reflector in a diffuse 
reflection board — the body and its function — a diffuse reflection board 

[Claim 2] the liquid crystal display according to claim 1 which the aforementioned reflector is a metal thin film and is 
characterized by having the irregularity for diffuse reflection — the body and its function — a diffuse reflection board 
[Claim 3] the liquid crystal display according to claim 1 characterized by the aforementioned thin film layer being the organic 
substance — the body and its function — a diffuse reflection board 

[Claim 4] the aforementioned reflector — a display — the liquid crystal display according to claim 1 characterized by serving as 
the electrode of the body and its function — the body and its function — a diffuse reflection board 
[Claim 5] the liquid crystal display characterized by including the process which forms a thin film layer on a flat-surface 
substrate, the process which deposits a reflecting layer while heating the aforementioned thin film layer on the aforementioned 
thin film layer, and the process which carries out etching processing of the aforementioned reflecting layer, and forms a reflector 
— the body and its function — the manufacture method of a diffuse reflection board 

[Claim 6] the liquid crystal display characterized by including the process which forms the thin film layer which has irregularity on 
a flat-surface substrate, the process which deposits a reflecting layer on the aforementioned thin film layer, and the process 
which carries out etching processing of the aforementioned reflecting layer, and forms a reflector — the body and its function — 
the manufacture method of a diffuse reflection board 

[Claim 7] the liquid crystal display characterized by including the process which forms the thin film layer which has irregularity on 
a flat-surface substrate, the process which deposits a reflecting layer while heating the aforementioned thin film layer on the 
aforementioned thin film layer, and the process which carries out etching processing of the aforementioned reflecting layer, and 
forms a' reflector — the body and its function — the manufacture method of a diffuse reflection board 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the diffuse reflection board used for a liquid crystal 

display object. 

[0002] 

[Description of the Prior Art] the conventional liquid crystal display — the body and its function — the diffuse reflection board 
was arranged in the lower part of the liquid crystal panel (a polarizing plate is included) of a display object by the film-like object 
(the object of only a reflecting plate, and object with which the reflecting plate and the polarizing plate were united) 
[0003] 

[Problem(s) to be Solved by the Invention] However, it had the technical problem that the luminosity of a reflected type display 
object was insufficient in the conventional composition mentioned above. 

[0004] That is. the incident light of a reflected type liquid crystal display object passes a liquid crystal panel (polarizing plate- 
glass-substrate-transparent-electrode layer-orientation membrane layer-liquid crystal layer-orientation membrane layer- 
transparent-electrode layer-glass-substrate-polarizing plate), and reaches a reflecting plate. The reflected light reflected by the 
reflecting plate passes a liquid crystal panel, and reaches to the liquid crystal display object exterior. That is. light will pass a 
liquid crystal panel twice, and when the quantity of light of the reflected light therefore took into consideration the optical loss of 
the liquid crystal panel (a polarizing plate is included) of a liquid crystal display object to the incident light of a reflected type 
liquid crystal display object, there was a trouble of ifalling to 1/3 or less [ the ], and becoming dark. 

[0005] then, the liquid crystal display for the place which this invention conquers the trouble of such conventional technology, 
and is made into the purpose realizing a bright reflected type display object — the body and its function — it is in the place 
which offers a diffuse reflection board and its easy manufacture method 
[0006] 

[Means for Solving the Problem] In a diffuse reflection board the liquid crystal display of this invention — the body and its 
function — the liquid crystal display to which the diffuse reflection board possessed the reflector on the flat-surface substrate - 
- the body and its function — It is characterized by having the thin film layer from which the aforementioned reflector and 
coefficient of thermal expansion differ between the aforementioned flat-surface substrate and the aforementioned reflector, 
moreover, the aforementioned reflector is a metal thin film, it is characterized by having the irregularity for diffuse reflection, and 
the aforementioned thin film layer is the organic substance — the feature — carrying out — moreover, the aforementioned 
reflector — a display — it is characterized by serving as the electrode of the body and its function 

[0007] the liquid crystal display of this invention — the body and its function — the manufacture method of a diffuse reflection 
board The process which forms a thin film layer on a flat-surface substrate, and the process which deposits a reflecting layer 
while heating the aforementioned thin film layer on the aforementioned thin film layer. The process which is characterized by 
including the process which carries out etching processing of the aforementioned reflecting layer, and forms a reflector, and 
forms the thin film layer which has irregularity on a flat-surface substrate. The process which forms the thin film layer which is 
characterized by including the process which deposits a reflecting layer on the aforementioned thin film layer, and the process 
which carries out etching processing of the aforementioned reflecting layer, and forms a reflector, and has irregularity on a flat- 
surface substrate. It is characterized by including the process which deposits a reflecting layer while heating the aforementioned 
thin film layer on the aforementioned thin film layer, and the process which carries out etching processing of the aforementioned 
reflecting layer, and forms a reflector. 
[0008] 

[Example] (Example 1 ) that drawing 1 (a) and (b) explain the example of this invention to be — It is — a liquid crystal display — 
the body and its function — it is the outline cross section which met the outline plan and A-A' line of a diffuse reflection board 
[0009] this liquid crystal display — the body and its function — a diffuse reflection board is the structure which formed the 
reflector 3 by which had the organic thin film layer 2 on the flat-surface substrate 1, and pattern formation was carried out on it 
The aforementioned organic thin film 2 is a resist, the aforementioned reflector 3 is deposited by the spatter or the vacuum 
deposition, and pattern formation is carried out by etching. 

[0010] the liquid crystal display which drawing 2 (a) - (d) mentioned above — the body and its function — the manufacture 
method of a diffuse reflection board is explained and it is the outline cross section of the glass substrate after an important 
manufacturing process end drawing 2 — being based — a liquid crystal display — the body and its function — the manufacturing 
process of a diffuse reflection board is explained 

[001 1] First after carrying out organic washing of the front face of the flat-surface substrate 1, plasma or UV+03 performs 
removal of the organic substance on the front face of a substrate, and a foreign matter completely further ( drawin g 2 (a)). Next, 
a resist is applied to the thickness of 1-10 micrometers by the spin coat method, it is baked on the front face of the flat-surface 
substrate 1 at 100-200 degrees C. and the organic thin film layer 2 is formed in it (this drawing (b)). Next the reflective thin film 
layer 4 which consists of an aluminum thin film or a Pt thin film by the spatter or the vacuum deposition is deposited on the 
whole front face of the organic thin film layer 2 (this drawing (c)). At this time, detailed irregularity required for diffuse reflection 
is simultaneously formed by heating the flat-surface substrate 1 containing the organic thin film layer 2 at 100-250 degrees C. 
This is for Siwa's occurring in the organic thin film layer 2 by the difference in the coefficient of thermal expansion of the organic 
thin film layer 2 and the reflective thin film layer 4. and aluminum thin film or the Pt thin film itself carrying out grain growth at 
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the time of a spatter or vacuum evaporationo. Next, pattern formation of the reflective thin film layer 4 is carried out by etching, 
and a reflector 3 is formed (this drawing (d)). 

[0012] the liquid crystal display which drawing 3 (a) - (d) mentioned above — the body and its function — another manufacture 
method of a diffuse reflection board is explained, and it is the outline cross section of the glass substrate after an important 
manufacturing process end drawing 3 — being based — a liquid crystal display — the body and its function — the manufacturing 
process of a diffuse reflection board is explained 

[0013] Rrst after carrying out organic washing of the front face of the flat-surface substrate 1, plasma or UV+03 performs 
removal of the organic substance on the front face of a substrate, and a foreign matter completely further ( d rawin g 3 (a)). Next, 
a resist is applied to the thickness of 1 -5 micrometers by print processes, and the organic thin film layer 2 which it is baked at 
100-200 degrees C, and irregularity has is formed in the front face of the flat-surface substrate 1, Next the reflective thin film 
layer 4 which consists of an aluminum thin film or a Pt thin film by the spatter or the vacuum deposition is deposited on the 
whole front face of the organic thin film layer 2 (this drawing (c)). At this time, irregularity required for diffuse reflection Is 
simultaneously formed by heating the flat-surface substrate 1 containing the organic thin film layer 2 at 100-250 degrees C (this 
irregularity is irregularity still more detailed than the irregularity formed of the print processes mentioned above, and is formed on 
the irregularity formed of print processes). This is for Siwa's occurring in the organic thin film layer 2 by the difference in the 
coefficient of thermal expansion of the organic thin film layer 2 and the reflective thin film layer 4. and aluminum thin film or the 
Pt thin film itself carrying out grain growth at the time of a spatter or vacuum evaporationo. Next, pattern formation of the 
reflective thin film layer 4 is carried out by etching, and a reflector 3 is formed (this drawing (d)). 

[0014] (Example 2) dr awin g 4 — the liquid crystal display of this invention — the body and its function — it is the outline cross 
section of the reflected type liquid crystal panel which carried out **** creation of the diffuse reflection board, and drawing 5 is 
the outline cross section of the conventional reflected type liquid crystal panel Setting to the conventional reflected type liquid 
crystal panel, an incident light 10 is the polarizing plate 9-opposite flat-surface substrate 8-transparent-electrode 7-orientation 
film 5-!iquid crystal layer 6, - The orientation film 5-transparent-electrode 7-flat-surface substrate 1 -polarizing plate 9 is 
passed, and it reaches and reflects in the reflective film 12. Since the reflected light 1 1 reflected by the reflecting plate passes 
the reverse and reaches to the liquid crystal panel exterior. 1/3 or less is the reflected light to an incident light however, the 
liquid crystal display of this invention — the body and its function — in the reflected type liquid crystal panel using the diffuse 
reflection board, an incident light 10 passes the polarizing plate 9-opposite flat-surface substrate 8-transparent-electrode 7- 
orientation film 5-liquid crystal layer 6-orientation film 5, and attains and reflects it in a reflector 3 Since the reflected light 1 1 
reflected by the reflecting plate passed the reverse and arrived at the exterior of a liquid crystal panel, it became conventionally 
above from the conventional reflected type liquid crystal panel double precision [ a luminosity ] brightly that there is little loss of 
light. Moreover, since a reflector 3 served both as a reflecting plate and an electrode by the metal thin film and it became low 
resistance from the wiring resistance by the conventional transparent electrode, it lost the cross talk at the time of a liquid 
crystal panel drive, and its display quality also improved, as mentioned above, the opposite substrate top in which an active 
element is not formed in the active matrix although the simple matrix was stated to the example — the liquid crystal display of 
this invention — the. body and its function — it is applicable by forming a diffuse reflection board 

[0015] the liquid crystal display by which this invention is formed on the flat-surface substrate in the above example although the 
example was described above — the body and its function — it is not limited only to a diffuse reflection board and can apply to 
various kinds of reflecting plates etc. 
[0016] 

[Effect of the Invention] Like, according to this invention, the optical loss of the liquid crystal panel (a polarizing plate is included) 
of a liquid crystal display object is decreased, and the luminosity of a reflected type liquid crystal display object is secured and 
the cross talk in a liquid crystal display described above is lost by low resistance— ization of wiring resistance, display quality is 
raised, and it has the effect of offering a bright legible reflected type liquid crystal display object 
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DESCFaPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] a liquid crystal display [ in / an example 1 / in (a) ] — the body and its function — it is Xbp outline plan of a diffuse 
reflection board, and (b) is the outline cross section which met the A-A' line 

[Drawing 2] (a) — a liquid crystal display [ in / an example 1 / in - (d) ] the body and its function — the manufacture process 
of a diffuse reflection board is explained and it is the outline cross section of the substrate after an important manufacturing 
process end 

[Drawing 3] (a) — a liquid crystal display [ in / an example 1 / in - (d) ] — the body and its function — another manufacture 
process of a diffuse reflection board is explained, and it is the outline cross section of the substrate after an important 
manufacturing process end 

[Drawin g 4] the liquid crystal display of this invention in an example 2 — the body and its function — the outline cross section of 

the reflected type liquid crystal panel using the diffuse reflection board 

[Drawing 5] The outline cross section of the conventional reflected type liquid crystal panel. 

[Description of Notations] 

1 Flat-Surface Substrate 

2 Organic Thin Film Layer 

3 Reflector 

4 Reflective Thin Film Layer 

5 Orientation Film 

6 Liquid Crystal Layer 

7 Transparent Electrode 

8 Opposite Flat-Surface Substrate 

9 Polarizing Plate 

1 0 Incident Light 

1 1 Reflected Light 

12 Reflective Film 

13 Sealing Compound 
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